Over a 6.5-y ear period, 5,848 patients who had ingested aforeign body were admitted to the ENT unit at the Prince of Wales Hospital in Hong Kong. Potentially serious complications develop ed in 12 patients (0.21%). Eight pati ents had an esophageal perforation; three had clinical evidence that their injury had been caused by the fo reign body itself and five were deemed to have been injured iatrogenically during esophagoscopy. One ofthe latter group eventually developed an abscess. Four patients originall y pr esented with an abscess. Three ofthese patients and the patient who later developed an abscess were treated with neck exploration and surgical drainage. One of the patients who initially pr esented with an abscess refused surgical treatment and was treated conservatively. Conservati ve treatment was also initiatedfor all pati ents who had a perforation . Patients on the conservative regimen were admini stered intravenous broadspectrum antibiotics and were not permitt ed to take any food or liquids by mouth; they received their nutrition via either enteral f eeding or total parenteral nutrition. Conservative treatment was successful in all seven patients with a perforation and no abscess and in the one patient with an abscess who refused surgery . Moreover, all four pati ents who unde rwent surgical treatm ent recovered. Our expe rience demonstrates that esophageal perforation related to an ingested fore ign body can be safely treated by conservative means if the diagnosis is made before signifi cant contamination occurs. Conversely, abscesses (cervical or mediastinal) related to an ingested foreign body should be explored and surgically drained. From the Divi sion of Otorhinolar yngolog y, Department of Sur gery, Chinese Univ ersity of Hong Kong, Prin ce of Wales Hospit al, Shatin , NT., Hon g Kon g. Rep rint requ ests: Prof. C. Andr ew van Hasselt , Division of Otorh inolaryn golo gy,
Introduction
Ingested foreign body is a common clinical problem in Hong Kong, primarily because it is a consequence of long-standing local cooking and eating habits. Major complications-including esophageal perforation, deep neck abscess, and (in rare cases) esophagoaortic fistulahave been reported in 0.5 to 1.0% of such patients in Hong Kong.' :' Esophageal perforation is associated with significant morbidity and mortality, and its treatment (surgical vs conservative) is controversial. Most authors suggest early surgical closure of the perforation and drainage of the contaminated area.l? Nevertheless, satisfactory results have also been reported with conservative approaches.r" The development of abscesses in the deep neck space s and the media stinum following foreign-body ingestion can occur in the absence of any clinical evidence of esophageal perforation.
We reviewed a large number of cases of ingested foreign bodies. In this article, we describe our findings with respect to the diagnosis , management, and outcomes of those patients who experienced potentially serious complications of foreign-body ingestion.
Patients and methods
We audited the hospital records of5 ,848 patient s who had been admitted to the ENT unit at the Prince of Wales Hospital in Hong Kong between July I, 1987, and Dec. 31, 1993, with a complaint of an ingested fore ign body. We reviewed the case notes of all patients who had stayed in the hospital at least 4 days , all patients who were readmitted within I month , and all patients who required esophagoscopy.
More than 600 patients fulfilled at least one of these criteria. A total of 169 had been hospitalized for 4 days or longer becau se of social or concu rrent medical problems. Two patients , both Vietnamese refugees, had been readmitted within I month ; both declined esophagoscopy and were discharged after 2 days of uneventful observation. Either diagnostic or ther apeutic esophagoscopy had been
The following treatment-related adverse events were each reported in a single subject: dermatitis, eczema, erythematous rash, follicular rash, rash, hypoaesthesia, tinnitus, dyspepsia, hot flushes, lIushing, and otorrhagia.
Subjects with Otitis Externa
The following treatment-related adverse events occurred in 1% or more of the SUbjects with intact tympanic membranes.
Subjects with Acute Otjtis Media with Tympaoostorny Tubes and Subjects with Chronic

Su ppurat ive Otitis Media with perforated Tympanic Membranes
The following treatment-related adverse events occurred in 1% or more of the SUbjects with non-intact tympanic membranes. Other treatment-related adverse reactions reported in subjects with non-intact tympanic memo branes included: diarrhea (0.6%), nausea (0.3%), vomiting (0.3%), dry mouth (0.5%), headache(0.3%), vertigo (0.5%), otorrhagia (0.6%), tinnitus (0.3%), fever (0.3%). The following treatment-related adverse events were each reported in a single subject: application site reaction, otitis externa, urticaria, abdominal pain, dysaesthesia, hyperkinesia, halitosis, inllammation, pain, insomnia, coughing, pharyngitis, rhinitis, sinusitis, and tachycardia. Post·Marketing Adverse Events Rare and unusual cases of transient neuropsychiatric disturbances have been included in spontaneous post-marketing reports. A causal relationship with ofloxacin otic solution 0.3% is unknown. DOSAGE AND ADMINISTRATION Otit is Externa: The recommended dosage regimen for the treatment of otitis externa is: For pediatri c patients (from 1 to 12 years old): Five drops (0.25 mL, 0.75 mg ofloxacin) instilled into the affected ear twice daily for ten days. For patients 12 years and older: Tendrops (0.5 mL, 1.5 mg otloxaci n) instilled into the affected ear twice daily for ten days. The solution should be warmed by holding the bottle in the hand for one or two minutes to avoid dizziness which may result from the instillation of a cold solution.The patient should lie with the affected ear upward, and then the drops should be instilled. This position should be maintained for five minutes to facilitate penetration of the drops into the ear canal. Repeat, if necessary, for the opposite ear. Acute Otitis Media in pediatric patients with tympanostomy tubes: The recommended dosage regimen forthe treatment of acute otitis media in pediatric patients (from one to 12 years old) with tympanostomy tubes is: Five drops (0.25 mL, 0.75 mg ofloxacin) instilled into the affected ear twice daily for ten days. The solution shouldbe warmed by holding the bottle in the hand for one or two minutes to avoid dizziness which may result from the instillation of a cold solution.The patient should lie with the affected ear upward, and then the drops should be instilled.The tragus should then be pumped 4 times by pushing inward to facilitate penetration of the drops into the middle ear. This position should be maintained for five minutes. Repeat, if necessary, for the opposite ear. Chronic Suppurative Otitis Media with perforated tympanic membranes: The recommended dosage regimen for the treatment of chronic suppurative otitis media with periorated tympanic membranes in patients 12 years or oider is: Ten drops (0.5 mL, 1.5 mg ofloxacin) instilled into the affected ear twice daily for fourteen days. The solution should be warmed by holding the bottle in the hand for one or two minutes to avoid dizzinesswhich may result from the instillation of a cold solution.The patient should lie with the affected ear upward, before instilling the drops.The tragus should then be pumped 4 times by pushing inward to facilitate penetration into the middie ear.This position shouid be maintained for five minutes. Repeat, if necessary, for the opposite ear.
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:ij:Only DAIICHI PHARMACEUTICAL CORPORATION Montvale,NJ 07645 08/03 (FPI April 22, 2003) Nursing Mothers: In nursing women, a single 200 mg orai dose resulted in concentrations of olloxacin in milk which were similar to those found in plasma. It is not known whether otloxacin is excreted in human milk following topical otic administration. Because of the potential for serious adverse reactions from otloxaci n in nursing infants, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the importance of the drug to the mother. Pediatric Use: No changes in hearing function occurred in 30 pediatric subjects treated with ofloxacin otic and tested for audiometric parameters. Although safety and efficacy have been demonstrated in pediatric patients one year and older, safety and effectiveness in infants below the age of one year have not been established. Although quinolones, inclUding otloxacln, have been shown to cause arthropathy in immature animals after systemic administration, young growing guinea pigs dosed in the middle ear with 0.3% ofloxacin otic solution for one month showed no systemic effects, quinolone-induced lesions, erosions of the cartilage in weightbearing joints, or other signs of arthropathy. ADVERSE REACTIONS In the Phase III registrati on triais, a total of 885 subjectswere treated with olloxacin otic solution. This included 229 subjects with otitis externa (wi th intact tympanic membranes) and 656 subjects with acute otitis mediawith tympanostomy tubes or chronic suppurative otitis media with periorated tympanic membranes. The reported treatment-related adverse events are listed below: Serious and occasionally fatal hypersensitivity (anaphylactic) reactions, some following the first dose, have been reported in patients receiving systemic quinoiones, includingofloxacin. Some reactions were accompanied by cardiovascular collapse, loss of consciousness, angioedema (including laryngeal, pharyngeal or faciai edema), airway obstruction, dyspnea, urticaria, and itching. if an allergic reaction to ofloxacin is suspected, stop the drug. Serious acute hypersensitivity reactions may require immediate emergency treatment. Oxygen and airway management, including intubation, should be administered as clinically indicated. PRECAUTIONS General: As with other anti-infective preparations, prolonged use may result in overgrowth of nonsusceptible organisms, including fungi. If the infection is not improved after one week, cuitures should be obtained to guide further treatment. If otorrhea persists after a full course of therapy, or if two or more episodes of otorrhea occur within six months, further evaluation is recommended to exclude an underlying condition such as cholesteatoma, foreign body, or a tumor. The systemicadministration of quinolones, including olloxacin at doses much higher than given or absorbed by the otic route, has led to lesions or erosions of the cartilage in weight-bearing . joints and other signs of arthropathy in immature animals of various species.
Young growing guinea pigs dosed in the middle ear with 0.3% ofloxacin otic solution showed no systemic effects, lesions or erosions of the cartilage in weight-bearing joints, or other signs of arthropathy. No drug-related structural or functional changes of the cochlea and no lesions in the ossicles were noted in the guinea pig following otic administration of 0.3% otloxacin for one month.
No signs of local irritation were found when 0.3% ofloxacin was applied topically in the rabbit eye. Otloxacin was also shown to lack dermai sensitizing potential in the guinea pig maximization study. Information for Patients: Avoid contaminatingthe applicator tip with material from the fingers or other sources.This precaution is necessary if the sterility of the drops is to be preserved. Systemic quinol ones, including otloxacin, have been associated with hypersensitivity reactions, even following a single dose. Discontinue use immediately and contact your physician at the first sign of a rash or allergic reaction. Otit is Externa Prior to administration of FLOXIN@Otic in patients with otitis externa, the solution should be warmed by holding the bottle in the hand for one or two minutes to avoid dizziness which may resuitfrom the instillati on of a cold soiution. 
Results
Among the 5,848 patients, major complications developed in 12 (0.21%)-five males and seven females, aged 8 to 79 years (mean: 44) . Eight patients (0.14%) had an esophageal perforation (table 1) and four (0.09%) presented with a retropharyngeal abscess (table 2). All 12 patients had undergone rigid rather than flexible esophagoscopy.
Esophageal perforation. We classified the perforation patients into three groups according to the timing of their diagnosis:
Group I . Patients 2, 5, and 6 were diagnosed with an esophageal perforation at presentation on the basis of obvious radiologic signs . All had sought treatment within 24 hours of foreign-body ingestion. These perforations were at or above the level of the cervical esophagus.
Group 2. Patients 1 and 7 had iatrogenic perforation of the cervical esophagus diagnosed during esophagoscopy.
Group 3. Patients 3, 4, and 8 had iatrogenic perforations that were not noticed during rigid esophagoscopy. Perforation did not become evident until afterward, when they developed persistent pain, fever, and/or leukocytosis. In addition, patient 4 later developed both a retropharyngeal and a mediastinal abscess.
Treatment. Initially, all eight patients were managed conservatively. They received broad-spectrum antibiotics intravenously and they were prohibited from taking any food or liquids by mouth; they received their nutrition via either enteral feeding or total parenteral nutrition.
The three patients in group 1 responded well to treatment and healed without further complications. All were discharged home after 7 to 14 days. Patient 2 had his foreign body identified and removed .
The two patients in group 2 had a nasogastric tube inserted for enteral feeding while they were still under anesthesia for esophagoscopy. Both did well and were discharged within 10 days. Patient 1 had her foreign body identified and removed.
The three patients in group 3 had more difficult hospitalizations, which ranged from 23 to 28 days. Patients 3 and 8 had their foreign body identified and removed . Patient 3 required a bilateral chest drain. In patient 4, a 36year-old woman, the iatrogenic esophageal perforation was not diagnosed until almost 24 hours following esophagoscopy. Upon diagnosis, medical treatment was immediately initiated . She had a persistent low-grade fever and leukocytosi s. Serial computed tomography (CT) images of her neck and thorax on days 3 and 4 postesophagoscopy showed a retropharyngeal abscess that .had extended to the superior mediastinum; CT also identified bilateral pleural effusions. She underwent neck Volume 82, Number 10 exploration and thoracotomy to drain the collections, and she was admitted to the intensive care unit for a brief period of postoperative mechanical ventilation and close monitoring. She was discharged on hospital day 26. Our experience suggests that patients such as those in group 3 are more likely to require surgical intervention, prolonged nutritional support, and admission to the intensive care unit.
Neck abscess. Four patients (patients 9, 10, 11, and 12) presented with a neck abscess, and they experienced a more difficult course than did most of those who had a perforation only . Patient 11 had her foreign body identified and removed . Patients 9, 10, and 12 underwent neck exploration and surgical drainage within 24 hours of their diagnosis by CT or ultrasonography. Patient 11 refused surgery and was treated conservatively. All recovered. Patient 12, a 72-year-old man, underwent a tracheostomy for airway protection and an intraoral incision for drainage of the abscess , which had extended to the level of the uvula. He was discharged on day 59; his long hospitalization was necessary because of his underlying diabetes mellitus, a postoperative chest infection, and the time required to wean him off his tracheostomy tube.
Discussion
Potentially fatal complications such as esophageal and pharyngeal perforation and deep neck abscess can develop well within 24 hours of foreign-body impaction. Pain that persists or worsens with time should be regarded as an early symptom of a serious complication. Moreover, fever and leukocytosis should not occur in uncomplicated cases of ingested foreign bodies . Pain, fever, and/or leukocytosis were present in all 12 of our patients. Thus, any patient who has ingested a foreign body and who manifests any of these features should be assumed to have a serious complication until proven otherwise.
Fish bones are the most common ingested foreign body in Hong Kong, accounting for approximately 80% of all cases. I In our series, 6 of the 12patients had ingested a fish bone; the others had ingested either a chicken, pork, beef, or duck bone. It seems logical that bulky bones would be more dangerous than fish bones .
Esophagoscopy. Among the entire population of 5,848 patients, esophagoscopy was performed in 519 (8.9%). We consider any suspicion of a perforation or neck abscess related to an ingested foreign body a strong indication for esophagoscopy because any treatment-conservative or surgical-will not be successful if a foreign body is left impacted. Esophagoscopy can either identify the presence of an impacted foreign body or rule out its presence; in the latter circumstance, we can assume that the foreign body became dislodged on its own. We prefer rigid esophagoscopy performed under general anesthesia to flexible esophagoscopy performed un-der topical anesthesia with sedation, for two reasons. First, rigid esophagoscopy provides a better view of the cricopharyngeus and cervical esophagus. Second, flexible esophagoscopy is more likely to cause further contamination through the perforation because air insufflation is necessary to obtain a good view. Before esophagoscopy is initiated for any patient with an esophageal or pharyngeal perforation, the anesthetist should be warned so that IV induction rather than gas induction can be administered.
Esophageal perforation. Whether they are caused by a foreign body or iatrogenically, esophageal perforations generally occ ur at the narrowest part of the esophagus, at or close to the cricopharyngeus. The risk of iatrogenic esophageal perforation has been reported to range from 0.2 to 1.2% with rigid esophagoscopy and 0.02 to 0.05% with flexible esophagoscopy.t":" In our series, 5 of the 441 rigid esophagoscopies (1.13 %) resulted in an iatrogenic perforation; there were no perforations among the 78 patients who underwent flexible esophagoscopy. The incidence of esophageal perforation or neck abscess following foreign -body ingestion in our series (0.21 %) is comparable to the 0.96 % reported by Nandi and Ong in their series of 2,394 patients.'
Mortality secondary to esophageal perforation is high; reports of mortality have ranged from 9 to 32%.5.14-16After Barrett'? described suture repair of a spontaneous esophageal rupture in 1947, most authors recommended early surgical closure of a proven perforation and drainage of the contaminated area as the mainstays of management.r? Conservative treatment was not yet feasible . In fact, Derbes and Mitchell reported in 1956 that conservative treatment of 171 such patients resulted in 100% mortality." But over the past 25 years, several authors have reported good results with the use of potent broad-spectrum antibiotics and enteral or parenteral nutritional support. 6 -8 For example, Cameron et al? and Shaffer et al 8 reported no mortality in selected groups of patients who were treated conservatively. Although the number of patients in most of these series was small, we can still conclude that conservative treatment has a definite role for carefully chosen patients.
We believe that the management of a patient with an esophageal perforation related to an ingested foreign body should be indi vidualized. But regardless of the cause of the perforation, treatment results are closely related to the degree of contamination. Seven of the eight esophageal perforations in our series were located in the cervical esophagus. Symptoms of a perforation at this site usually manifest early , and the perforation itself can be easily located. Therefore, the diagnosis of a perforation should be made before significant soiling occurs. Early diagnosis confers favorable odds for conservative management. However, we must again emphasize that a 790 conservative approach can succeed only if there is no foreign body left impacted at the site of the perforation.
Prohibiting oral food and liquids for 1 to 2 weeks is important in order to minimize contamination through a perforation. In these cases, adequate nutritional support is most logically and conveniently delivered by nasogastric tube . The only patient in our series who was not fed by nasogastric tube was patient 3, whose iatrogenic perforation was located in her lower thorax. We were concerned that if we inserted a nasogastric tube past the perforation, it might traverse the breach in her esophagus. Therefore, this patient received total parenteral nutrition. The presence of a nasogastric tube can also cause gastroesophageal reflux and adversely affect the healing of a perforation.
Resolution of pain, fever, and leukocytosis normally suggests that a perforation is healing . Healing should be confirmed by a contrast swallow examination before a patient resumes oral feeding. Ifa patient's clinical progress is satisfactory, a swallow examination should be performed between hospital days 5 and 7. Keep in mind, however, that contrast swallow examinations have been reported to have missed small leaks in as many as 10% of patients." If there is any evidence that casts doubt that healing has occurred (e.g., persistent leukocytosis), it may be worthwhile to delay oral feeding until healing is beyond doubt.
The microflora of the esophagus is made up of grampositive cocci, gram-negative bacilli , and anaerobes.'? Broad-spectrum antibiotics should be used to cover all these potential pathogens. Our usual choice is a secondgeneration cephalosporin (e.g., cefuroxime) or a betalactamase-resistant penicillin (e.g., ampicillin/sulbactam) plus metronidazole. Modification of the regimen depends on the clinical response and the results of microbiologic cultures and sensitivity tests.
It is accepted that a cervical perforation carries a better prognosis than a thoracoabdominal perforation.v'<" Moreover, an early diagnosis, especially within 24 hours , has been associated with a better prognosis in most series .3.13.20-22Iatrogenic perforation and perforation caused by a foreign body carry a better prognosis than do spontaneous and traumatic perforations. ":" The success of conservative management in our series can be attributed to early diagnosis and limited contamination through the perforation. In our experience, a failure of conservative treatment becomes evident early rather than late, and close monitoring is essential.
Neck abscess. When clinical progress during conservative treatment is unsatisfactory, the possibility of a neck abscess should be investigated by computed tomography. If an abscess is found, surgical intervention should take place without delay. In our series, the four cases of retropharyngeal abscess secondary to an ingested foreign Admitted to the intensive care unit for 3 days; discharged home on day 59 (the long hospitalization was the result of underlying diabetes, concomitant chest infection, and the time required to wean the patient off his tracheostomy tube) body tended to occur late. Three of these patients presented 4 days after foreign-body ingestion while the other presented 19 days after the event. In contrast, the three patients with foreign-body-induced esophageal perforation (patients 2, 5, and 6) all presented within 24 hours. In patients 9, 10, 11, and 12, it is likely that the ingested foreign body caused a small perforation, and leakage through the perforation resulted in the development of an abscess over a period of days or weeks. Only one of these four patients (patient 11) had the foreign body retrieved ; it is probable that the other three foreign bodies had extruded from the friable inflamed tissue and become dislodged. Rigid esophagoscopy is essential for evaluating a neck abscess that is caused by a foreign body. Otherwise, management (surgical drainage, IV antibiotics, and airway protection) in these cases is the same as it is for neck abscesses secondary to other causes . 24 ,25 The antibiotic regimen for neck abscesses is similar to that used for esophageal perforations; the pathogens in neck abscesses are usually polymicrobial and contain anaerobes." 
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